INTRODUCTION
Tinnitus, also defined as a phantom sound, is a symptom that may be related to over two hundred ear or systemic illnesses 1, 2 , and can disturb people's sleep, concentration, emotional balance and social interaction 3, 4 . The complexity of its physiopathology and the significant degree of subjectivity concerning tinnitus, raise questions on this symptom which are far from being answered. As it is unfeasible to evaluate it in an objective way, and the fact that it can be a symptomatic effect of several illnesses, generate variables which make it difficult to provide a clear explanation for tinnitus, thus reducing experts' interest in studying the so-called phantom sound 5, 6 . Tinnitus is known to hinder sufferers' quality of life as well as their families', bringing about severe emotional disorders. Studies show that, in extreme cases, such disturbances may lead people to commit suicide. Lewis et al. 7 reports the cases of 28 patients who committed suicide due to tinnitus, pointing out the significant prevalence of elderly, male individuals with social withdrawal among the risk factors. Johnston and Walker 8 also studied suicidal patients of psychiatric clinics, featuring them as people who suffered from untreatable tinnitus, communication impairment and hopelessness as common specificities among the researched subjects. Thus, it should be pointed out the fundamental role of a multidisciplinary team in the assessment, diagnosis and development of intervention strategies as well as treatment of patients suffering from tinnitus 9 . Concerning, more specifically, the association between tinnitus and hearing loss, it is possible to state that it has been extensively described in the literature. According to different reports, 85 to 96% of patients with tinnitus feature some degree of hearing loss 10 , and only 8 to 10% feature normal audiometry 11 . Studies on the treatment of patients with tinnitus point to hearing aids as a therapeutic option. In some cases, the mere amplification of environmental noise covers up or significantly reduces tinnitus perception, providing immediate relief; in other cases, such relief is slower and more gradual in order to facilitate the neurophysiological process 12 . Tinnitus masking, initially performed by Jack Vernon, consists of using sound emission devices, and has been used since the 1970s aiming at patients' relief from tinnitus effects. This masking can be total, the complete tinnitus cover up, or partial, reducing its intensity 13 .
There is an increasing number of approaches to develop and test efficient treatments for tinnitus relief. As this symptom may stem from innumerable conditions of physical impairment, there is certainly not a single treatment for all types of tinnitus. Tinnitus Retraining Therapy (TRT) was developed from tinnitus "neurophysiological model", described by Jastreboff 14 , aiming at promoting the habituation of tinnitus-induced responses and tinnitus perception 15 . Therefore, TRT does not aim at eliminating tinnitus, but it objectifies to reduce individuals' tinnitus perception by weakening the connections between the auditory system and limbic, autonomous nervous system, responsible for the annoyance that features tinnitus. TRT is an alternative to facilitate habituation by means of two basic principles: therapeutic counseling and sound enrichment.
Therapeutic counseling, according to Mckinney et al. 16 , is the most important principle in TRT, and objectifies to remove tinnitus negative associations. It consists of reviewing and explaining the results of audiological and physiological testing, auditory processing information in central nervous system, and their relation to tinnitus. The counseling sessions aim to intervene on the way patients perceive tinnitus and their ear system, although they do not intervene directly in patients' psychological aspects 17 .
The second principle, known as sound enrichment, objectifies to facilitate the habituation of tinnitus perception by reducing the difference between tinnitusrelated neural activity and background neural activity. Patients featuring tinnitus and clinically significant hearing impairment, sound enrichment is provided by amplifying environmental sounds of low intensity through hearing aids 18 . Those sounds gradually reduce the attention focus on tinnitus, thus inducing the retraining process 19 . Tinnitus maskers have frequently been used in order to cover up the tinnitus. This treatment promotes fast reduction of the tinnitus, although in many cases, patients keep perceiving it after removing the hearing aid, not being expected any medium or long-term relief.
Some studies suggest the adoption of four criteria for fitting hearing aids in the presence of tinnitus: the use of well-ventilated designs 20, 21 ; the use of retroauricular hearing aids 4 ; bilateral hearing-aid fitting whenever it is possible 20 ; continuous use of hearing aids 22 . Thus, keeping in mind the association between tinnitus and hearing loss, and considering the need to describe groups of subjects featuring tinnitus and clinically significant hearing impairment, this study objectifies to assess the remission of tinnitus emotional and auditory impacts on hearing-aid users.
METHODS
It is an experimental, descriptive study approved by the Ethics Committee CEP/UTP027/08, which entailed 17 individuals with tinnitus complaint, who signed the Free Informed Consent Form. Participants should feature hearing impairment with tinnitus complaint, and use unilateral or bilateral hearing aids to be included in the study.
All patients underwent otorhinolaryngological screening, and were submitted to tonal audiometry, logoaudiometry and acoustic imittance testing.
Subsequently, they answered two questionnaires: a) IowaTinnitus Activities Questionnaire (TAQ), applied before hearing-aid fitting; b) Iowa Tinnitus Handicap Questionnaire (THQ) 23 , applied about three months after hearing-aid fitting.
TAQ assesses aspects related to concentration, emotion and hearing. It comprises 20 questions, and is numbered according to questions about the tinnitus perception after the use of hearing aids. Questions And questions 3, 5, 8 and 1 assess patients' tinnitusrelated perspectives. In the light of this study objective, which is to assess tinnitus remission and its emotional and auditory impacts on users of hearing aids, patients' answers to the applied questionnaires were considered, mainly the ones related to the emotional and auditory perceptions caused by the tinnitus before and after the use of hearing aids. That is why, THQ questions 13, 14, 15, 16, 17, 18, 19 and 27 (applied before the use of a hearing aid), regarding emotional aspects were particularly analyzed, and compared to TAQ questions 3, 8, 13, 15 and 18, related to emotional characteristics, applied after hearing-aid fitting. Moreover, patients' answers were analyzed in relation to tinnitus and hearing perception in THQ questions 2, 6, 10, 12, 20, 21, 22, 26 (before the use of hearing aids), comparing them to TAQ hearing questions 6, 9, 10, 12 and 19. Both questionnaires analyze several other questions regarding tinnitus, such as concentration and sleep, besides behavioral aspects. The answers that participants in the current research provided to those questions were used to expand the discussion around the main theme in this study, which is emotional and auditory perceptions related to tinnitus.
Concerning the application of the questionnaires to the participants, the researcher read each question to each interviewee. Whenever the patient showed any difficulties, the question was repeated by the interviewer, and most of the time, reformulated for better understanding. To both questionnaires, patients answered 0 (zero) if they strongly disagreed, and 100, if they strongly agreed with the question. Total scoring, as well as the scores of each analyzed aspect were computed. Thus, the highest possible total scoring is considered to correspond to 100, evidencing the maximum disturbance in patients' quality of life due to tinnitus. On the other hand, the lowest possible scoring totals 0 points, not evidencing any losses in the quality of life of individuals with hearing impairment and associated tinnitus complaint.
Data were uploaded in an electronic sheet, and analyzed through Wilcoxon's statistical analysis, p < 0.05.
RESULTS
From the 17 participants in the current research, 13 were female, and 4 were male. Age ranged 26 to 87 years old, mean age of 57 years old.
All participants were hearing impaired, and data for type and degree of the hearing loss are reported in Table 1 . Regarding the configuration of the hearing loss, 3 were flat, 8 were descending, 5 were sloping, and only one had an irregular audiometric configuration. Etiological diagnosis of the hearing loss is undefined in nine subjects, three were determined by heredity, one by neurinoma, one patient due to infectious disease, one due to emotional factor, and two reported other causes.
In the current study, only one participant wears unilateral hearing aid, all the others wear bilateral hearing aids, 100% digital fitting. As for the model, 46% use intracanal hearing aids, and 54% make use of retroauricular open-fit hearing aids.
Bilateral tinnitus is perceived by 88% of the sample. Regarding tinnitus perception, 41% are sporadic, while 58% are persistent, and 52% refer to a whistling-like noise, 12% to a cricket-like noise, 12% to a waterfall-like noise, and 24% to other types of noise. Table 2 describes the results from the THQ, before the use of hearing aids, and Table 3 describes the results from the TAQ, applied after the use of hearing aids. Table 4 describes the comparison of score results, considering the emotional and auditory perception related to tinnitus. By applying Wilcoxon statistical test, p < 0.05, it is possible to state a significant difference in the score results for tinnitus-related data before the use design, and the best fittings for frequency gain and response 24 . The results of the questionnaires unveil that tinnitus is perceived in a negative way by the sample. As for tinnitus effects on social, emotional and behavioral interaction, a prevalence of negative answers is verified in 37% of the patients. Research 25 studying a group of elders observed worse performance in tests of quality of life, ultimately due to emotional issues. As for hearing, it pointed to the lowest average found, that is, around 35%.
This study is in conformity with research studies on tinnitus-related difficulties in specific activities, such as sleep and concentration problems [25] [26] [27] [28] . Even with the use of hearing aids, it was possible to analyze persistent complaints on concentration and sleep disturbance, although they were reported by less than 23% of the interviewees.
The analysis that considers the tinnitus relation to patients' emotional aspects by comparing scoring of the answers provided to the questionnaires on the tinnitus sensation before and after the use of hearing aids, points to significant improvement with the use of hearing aids. Therefore, mean scores are significantly lower after hearing-aid fitting, evidencing the efficacy of hearing aids in patients reporting tinnitus, mainly in relation to their emotional and hearing aspects. The relation between tinnitus and emotional aspects (depression, anxiety) is well described 6 , although it is difficult to establish which is the cause or the effect, thus it is essential to treat the symptom.
Therefore, the use of hearing aids for patients with tinnitus complaint may promote improvement in those individuals' quality of life, to the extent that they report better perception of their hearing skills, as well as in aspects related to their emotional status. The need to carry out more research studies on this theme should be pointed out, which expand the number of participants and deepen data collection methods so that new results can be confronted and discussed, fostering assessment, diagnosis and therapy to people who suffer from tinnitus associated with hearing losses.
CONCLUSION
Analysis of the results evidences that the use of hearing aids promotes the improvement in the quality of life of patients with tinnitus, ultimately in emotional and auditory aspects. of hearing aids and after fitting the hearing aids. In both aspects considered in the present study, there was a significance level of p < 0.05. As for tinnitus related to patients' emotional aspect, statistical analysis evidenced p = 0.0131. Regarding the association of tinnitus to patients' hearing, p = 0.0158. 
DISCUSSION
Age and gender ranges varied significantly in the sample (between 26 and 87 years old), which evidences that hearing impairment and tinnitus are not exclusive symptoms from a certain age range. Etiology was also varied, which confirms the fact that tinnitus is a symptom that can be present in the most varied phases of life, and does not usually follow defined etiologies 1, 24 . Assessing and identifying the kind of tinnitus can be relevant to select the suitable therapy 2 . Although the sample comprises hearing-impaired people, prevailing mild to moderate sensorineural hearing loss, tinnitus does not necessary follow hearing losses, fact which was not studied in this research 11 . Hearing aids were the selected therapy by the studied group, in agreement with the searched studies 4 . The majority of the sample, due to the reported complaints, uses bilateral fitting hearing aids, and literature claims to be the ideal fitting, as symmetric stimulation is fundamental for the process of tinnitus habituation 14 . It was also evidenced that most subjects use retroauricular open-fit hearing aids, in agreement with studies 14, 21 which state that the occlusion of the ear external canal must be avoided, as this may increase tinnitus perception. The use of ventilated ear designs enables the passage of environmental, non-amplified, low-frequency sounds, favoring the habituation process. Thus, the retroauricular hearing aid is the model which enables the most varieties in the size of the ventilation
